Recently, the group of Chi and co-workers published the crystal structures of the reduced, substrate-bound, and oxidized forms of fRMsr from Staphylococcus aureus (1). In parallel, our group proposed a catalytic mechanism of free methionine-R-sulfoxide (Met-R-O) reductase (fRMsr) from Neisseria meningitidis based on crystal structure and biochemical data (2). Superimposition of the crystal structures of the substrate-bound forms of N. meningitidis and S. aureus enzymes show significant differences; specifically, the sulfoxide in the S. aureus fRMsr occupies the position of the carboxylate in the N. meningitidis fRMsr and vice versa; in addition, the conformation of the flap, which contains the catalytic Cys 118 , is not superimposable (Fig. 1 ).
Four arguments favor a competent positioning of Met-R-O in the active site of the crystal structure of the N. meningitidis fRMsr. Firstly, the presence of an oxyanion hole rather excludes the productive binding of the sulfoxide function within the oxyanion hole as the sulfoxide reduction step requires protonation of the oxygen of the sulfurane transition state (3). Secondly, the S. aureus fRMsr complex was obtained with C84S fRMsr. Therefore, a single turnover catalytic event was expected to occur in the crystal, unless a noncompetent binary complex has been formed between fRMsr and Met-R-O. Thirdly, in the structure of the N. meningitidis fRMsr, the positioning of the catalytic cysteine is appropriate to allow a nucleophilic attack on the sulfur atom of the sulfoxide. Fourthly, all the residues of the N. meningitidis active site impose constraints geometrically on the L-Met-R-O, which is tightly bound. THE JOURNAL OF BIOLOGICAL CHEMISTRY VOL. 285, NO. 39, p. le17, September 24, 2010 Printed in the U.S.A.
